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Abstract A phylogenetic analysis of the Magnoliaceae was performed based on sequence 
data of the chloroplast matK gene in 57 species representing 11 genera. The results show that 
(1) the genus Magnolia might be a polyphyletic group; (2) Magnolia subgenus Yulania should 
be elevated to the generic rank; (3) the section Splendentes in Magnolia subgenus Magnolia 
had a very close relationship with the two American species in the section Rytidospermum, M. 
macrophylla and M. dealbata, and the section Gwillimia was close to the section Theorhodon; 
(4) the generic status of the genus Talauma was highly supported when its Asian section 
Blumiana was shifted to Magnolia; and (5) the genus Parakmeria formed a clade with the two 
genera Kmeria and Manglietiastrum; and they all had a close relationship with Magnolia 
subgenus Yulania and the genus Michelia. The position of flower buds, a major feature which 
had been previously employed to differentiate Michelieae and Magnolieae, turned out to be an 
unreliable character obscuring the distinction between the two tribes. The traditional 
circumscription of these two tribes should be emended. Magnolia and Michelia would 
become two well-defined genera when the subgenus Yulania was segregated from Magnolia 
to be treated as an independent genus. 

Key words Magnoliaceae, Magnolia, matK gene, phylogenetic analysis. 
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Table 1 Source of materials and GenBank accession numbers” 
ü O GenBank Di 
Taxon Source Voucher Accession No. Distribution” 
O O O O subfamily Magnolioideae 
tribe Magnolieae 
[] subtribe Manglietiinae 
Manglietia Bl. 
[] M. insignis (Wall.) Bl. from GenBank GBAN-AB055543 Asia 
[] M. decidua Q. Y. Zheng from GenBank GBAN-AB055542 Asia 
[l] M. conifera Dandy from GenBank GBAN-AB055541 Asia 
[] M. hainanensis Dandy from GenBank GBAN-AF123478 Asia 
[] M. moto Dandy from GenBank GBAN-AF123477 Asia 
[] [] Manglietiastrum Law 
M. sinicum Law from GenBank GBAN-AF123479 Asia 
[] subtribe Magnoliinae 
Magnolia L. 
O [] subgen. Magnolia Dandy 
ü sect. Gwillimia DC. 
[] M. coco (Lour.) DC. from GenBank GBAN-AB021004 Southeastern 
China 
[] M. albosericea Chun & C. from GenBank GBAN-AF123464 Southeastern 
Tsoong China 
[] M. henryi Dunn from GenBank GBAN-AF209199 Southeastern 
China 
M. delavayi Franch. from GenBank GBAN-AB021005 Southeastern 
China 
[] [] M. delavayi Franch. Fairylake Oo GBAN-AF548651 Southeastern 
(red flowered) Botanical Garden (Y. L. Wang) 004 China 
[] M. championii Benth. South China [] GBAN-AF548648 Southeastern 
Botanical Garden (Y. L. Wang) 010 China 
[] M. menglunica Q. W. Zeng & South China [] GBAN-AF548639 Southeastern 
Law Botanical Garden (Y. L. Wang) 024 China 
[] M. paenetalauma Dandy South China [] GBAN-AF548644 Southeastern 
Botanical Garden (Y. L. Wang) 013 China 
M. guangnanensis Law & S. C. South China [] GBAN-AF548645 Southeastern 
Yang Botanical Garden (Y. L. Wang) 034 China 
[] M. shangsiensis Law, R. Z. Zhou South China Oo GBAN-AF548647 Southeastern 
& H. F. Chen Botanical Garden (Y. L. Wang) 015 China 
[] M. phanerophlebia B. L. Chen South China [] GBAN-AF548652 Southeastern 
Botanical Garden (Y. L. Wang) 016 China 
M. odoratissima Law & R. Z. South China A GBAN-AF548646 Southeastern 
Zhou Botanical Garden (Y. L. Wang) 005 China 
[] sect. Lirianthe (Spach) Dandy 
M. pterocarpa Roxb. from GenBank GBAN-AB055528 Asia 
ü sect. Rytidospermum Spach 
M. dealbata Zucc. from GenBank GBAN-AB055525 America 
[] M. hypoleuca Sieb. & Zucc. South China DI GBAN-AF548650 Asia 
Botanical Garden (Y. L. Wang) 018 
[] M. officinalis Rehd. & Wils. ssp. South China O GBAN-AF548643 Asia 
biloba (Rehd. & Wils) Law Botanical Garden (Y. L. Wang) 019 
[] M. tripetala L. South China O GBAN-AF548649 America 
Botanical Garden (Y. L. Wang) 025 
M. macrophylla Michaux South China O GBAN-AF548638 America 
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[] M. sieboldii K. Koch 
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D1(0) Tabel (continued) 

O O [O GenBank p? 

Taxon Source Voucher Accession No. Distribution" 








Sect. Splendentes Dandy ex Vazquez 


M. splendens Urb. 





M. portoricensis Bello. 





U 




















[] sect. Theorhodon Spach 





M. pacifica Vazquez 


M .i 


ltisiana Vazquez 


M. yoroconte Dandy. 
M. schiedeana Schlecht. 


[O M. grandiflora L. 





Sect. 
M. 


Maingola Dandy 
carsonii Dandy ex Noot. 


























sect. Yulania (Spach) Dandy 
M. denudata Desr. 





M. sargentiana Rehd. & Wils 








M. campbellii Hook. f. & 





> 
o 
B 
m 









































Talauma Juss. 





T. mexicana DC. 

T. ovata (A.St.Hil.) Spreng. 

T. dodecapetala (Lam.) Govaerts 

T. caricifragrans (Lozano) Govaerts 
T. minor (Urb.) Govaerts 








T. hodgsoni Hook. f. & Thoms. 











Parakmeria Hu & Cheng 








P. omeiensis Cheng 











P. yunnanensis Hu 





] 
Co eet EER 




















P. lotungensis (Chun & 





wn 


oong) Law 





] 


Kmeria (Pierre) Dandy 











[] K. septentrionalis Dandy 





] 
] 


Alcimandra Dandy 














[] A. cathcartii (Hook. f. & 











homs.) Dandy 


tribe Michelieae 





subtribe Micheliinae 














L3 rr rd 








Michelia L. 
[] [] M. macclurei Dandy 








D M. foveolata Merr. ex Dandy 








M. figo (Lour.) Spreng. 














M. alba DC. 
[] Paramichelia Hu 








[] P. baillonii (Pierre) Hu 








Tsoongiodendron Chun 








T. odorum Chun 





[] [] Subfamily Liriodendroideae 











Liriodendron L. 





TIT LI 





0 D L. tulipifera L. 


























L. chinense (Hemsl.) Sargent 











"DD 








subgen. Yulania (Spach) Reichenb. 


from GenBank 
from GenBank 


from GenBank 

from GenBank 
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from GenBank 

Fairylake Botanical 
Garden 


from GenBank 
from GenBank 


from GenBank 
from GenBank 


[] sect. Buergeria (Sieb.& Zucc.) Dandy 
M. pseudokobus S. Abe & A Kasawa 


from GenBank 


from GenBank 
from GenBank 
from GenBank 
from GenBank 
from GenBank 
Fairylake 
Garden 


from GenBank 
from GenBank 
from GenBank 


from GenBank 


from GenBank 


from GenBank 
from GenBank 
from GenBank 
from GenBank 


from GenBank 


from GenBank 


from GenBank 
from GenBank 


0 (4984580000000 D Nooteboom (2000)[] 


0o00 
(Y. L. Wang) 007 





Botanical [] 0 Qj 











(Y. L. Wang) 009 


GBAN-AB055524 Caribbean 
GBAN-AB055523 Caribbean 


GBAN-AB055521 America 
GBAN-AB055520 America 
GBAN-AB055522 America 
GBAN-AB055550 America 
GBAN-AF548640 America 


GBAN-AB055529 Tropical Asia 


GBAN-AF 123465 
GBAN-AB055532 
GBAN-AB055531 


Eastern Asia 
Eastern Asia 
Eastern Asia 


GBAN-AB040152 Eastern Asia 
GBAN-AB055536 
GBAN-AB055537 
GBAN-AB055534 
GBAN-AB055533 
GBAN-AY055535 
GBAN-AF548642 


America 
America 
America 
America 
America 
Southeastern 
China 


GBAN-AF123476 
GBAN-AF123474 
GBAN-AF123475 


Asia 
Asia 
Asia 


GBAN-AF107930 Asia 


GBAN-AF123473 Asia 


GBAN-AB055546 
GBAN-AF 123468 
GBAN-AF 123467 
GBAN-AF 123466 


Asia 
Asia 
Asia 
Asia 


GBAN-AF123469 Asia 


GBAN-AF123470 Asia 


GBAN-AY123480 America 
GBAN-AF123481 Asia 


* The classification system follows Law (1984). The information of geographical distribution is from Nooteboom (2000). 
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Table2 Primers used for PCR and sequencing in the Magnoliaceae 
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Primer Sequence 
matK| 5'-ACCCTGTTCTGACCGTATCGC 
matK| 5'-TCCATTTACATGATCCCATGACC 
matK| 5'-TGAATCCGTATTAGTGTTTCTCCG 
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0,70000000000,0000104,9%40005ma), 000000000 
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Fig. 1. 


The strict consensus tree of 176 most parsimonious trees generated from matK sequences. Numbers above the 
branches represent bootstrap values (only ones>50% are shown). 
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(EL EL EL OLET CE DT CE DE CE IE UI D] U. «D. O 55% bootstrap D D OU AOU D] AD 4[] 
000 (0010 aumumyrmruuliudmullululusabapapbpmitutututututlu.tutlu 
popd000000000000 0000 Mango BO gd ooo 0000000 
0, 00000 82%) bootstrap] 00, 00000000000000 D UD D D D ld 
IIe D D DD uu: 00004000000 627] bootstrap] D] D] [] L! O da); TOL] 
ugmpHgdaynetuatututurntltliTseengiodendron odorum Chun[] [] [] [] Paramichelia 
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O O M. shangsiensis Law, R. Z. Zhou & H. F. Chen] O O O O M. menglunica Q. W. Zeng & 
Lawn DU DDOO DUO U. 00000 makKG I UU U UO D : 0000 U 3301] 
UU DD ddooAl|JII UU 9290 0 0 0 A-coHO00U.0000™. 
phanerophlebia B. L. Chen] 10860 [] 00 0 T—G[] 0000000 M. pterocarpal] 717 
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uuumumuumusumuaumupupupupu.gggggudgugudg.tututttl 
O M. pacifica Vazquez[] M. iltisiana Vazquez, TOD D] UD DU HH. B]. DU D] 
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0000,0020,000000 00000 (Dandy, 1964, 1978; 0 [] [] , 1984)[] matK 
00000 91'0 0000000000000 90.000 HH UH HDH D, H 
DDDUODDUUDUDUDUDUDU. 40d 0d 000000000000 00 00000000 


oo 

















20 OO00: 0 ma@KQDOOUODOUOUUOU0DUOU0U000O 143 


p0,200000000000,00000,0000000000,000 
> 0000000000000000 @raglowski, 19745; D D 0 00 
p000,0000,0000000000,00000000000 
DO 
0 





0,24000000,0000000000(00,200) 000 
poOpog 0000000, 00000000 00F0000,00 
(DL EL EL OL EL CE EE CE DT CE DE CE DE C] C] (000,201; D DO D D. 200300 UO U UO U U U U 
(1 U D LI LU] D. (prolepsis) D D] U D D] DU D. U U D UU D DIU. U LI L] (syllepsis)(Figlar, 
200010 REEPO O [] UU cpDNAL EH] B. DB. B]. B] DU HB] D]. D] D]. (Qiu etal., 1995; Azuma et 
al., 1999, 2000, 2001; Ueda et al., 2000; Kim et al., 220000 OO 0 2400 LU : D D U LU U 
pp0000000200000,0000000 Ywlania Spacht] 00000000 
HOOUUU0.000.0000000 
32 DDIDULULULLULULL 

uumumnpaggggugumumupnpaguggututluttrcrtblullu 
Nooteboom(2000, 200490 E] E] 0000000000 [] sect. Talauma Baill. [] OU mark 
uggu.gggggpmumuuusuiuiluibpu.rnrtutes 000 
popgo00000000 0000000000000 (Blimiana Blume] X0 U UU 
uumuumuauuguggugggggggmgppapg.gggg0gggpgggugu.t 
popo000000 000 000 0 000000000 Blumianal] UU CU ULL 
pop0000000 0,000 0000 000000000000 00000 
popdo0000000 00000000, 00 0000000-4F0 00000 
O O O 0 (Kim et al., 2001)[] 
podd000000000 Bumar) 00000000000. 00000; 0 
ugmggguggggggggDBDBBDBHDBHI.npggboutututtut 
33 DDDDULULU LLL 

Dandy(1964)] 00 00000000000 (D. 40 D. D D OU. UU. D 02000) 
ummuggguggupggggouututtuttuttuttuttuo-u»xtuLb.1999); 00 
DUUDULUULUDULUDULUGQDUUDULUDUDUDDU)DDUDUQUULU, 1974; Praglowski, 1974); 
0 0 4970 2700400000000 0000 00000000 00000000 
DODO DD ODO DO Do 000: 000 00000000000000,0000 
0000000000 (Tucker, 1977; 8000000000000 ULU l 
DOBa dog on ooo gag 0800, dd 000000 0000000000 

0o 
O0 
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(Baranova, 1972); O 0 000000000000000. 00000000., 0 
00.0000000. 0000000000000 U0, 200); 000000 
UDUUDUDUDUDDUDUUDUOUDDUDUDUOUDUDPDUODUU, 200: 0000, 
2003)[] 

mak 00000000. 000000000000000061%000000 
po00000000000,0000000000000000000000000 
po0000000000000,000000000000-aF000000000 
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ugugdutüutt (Kim etal., 2001[] 
matK[] 000000 76%[ bootstrapJ D D] D] D] UU. D. D DIU. UO. UO. U. 7. 7. D. lU 
uggggugggggpgpmupumuguuguu.uudgugubgbLrrtr...L 
umugummumpupnpapuppupn.gggguggugagugagugagug.tututdtuttuttutl 
u 
34 DDDDULULU LLL 
ugggggapmiumlu.ututaesag DDDUUDUUDUDDDUUDDI mak 
0000, 000080800000 0000000000000 0000000000 
0003000000000, 83%[] bootstrap] D] I D B. D D DE 7. DE UU UU 
pe42800, 24000000 0000000000 Nooteboom(1985)] D] “ O 
uugmmnpnpnunpnpnaagaag.gdggggg"ugg.nanagggauu 
ITU UU UU TU sect. Michelia (L.) Baill. (Nooteboom, 20000 B. BL BH B. 00000 
popa dono 00000 0000,0000, 00000000000 
000, 80000000000 000000000000 00000 
pogo dd dao a000,d00000000,000 
matK[] D BL DB] DB] D] D]. D] D]. D] Maingoela[] [] Magnolia carsonii HUT 
00, 000080000-aF 00000000 00000000,0 
pDOpdo0D0o0 00d 000 0 0 0 0000000000 
35 DDIDULULULLULULLLut 
00000000 1%p000000,0000000 0000000000 
DODOaDpoo0 00d 0 0000000000000 Noeoteboom(985)] 000000 
O , O Chen[] Nooteboom (19300000000 
ppppo0000000000,0000000000 0000 sect. Gynopodium 
(Dandy, 1978; Nooteboom, 1985; Chen & Nooteboom, 1993), [1 (] H1] BL. D] H D UH DI U 
(Hu & Cheng, 1951; O O O , 1984, 2004 )[] matK[] ndhF[] D D D (Kim et al., 2000 [] O 
uuumumuumuumuumuumuauugumgssgggppapgg.gu0ugu.tulututl 
p00,4000000000000,00000, 0000000000 
uggggggggpoapumuaugugggggbpimmut.rrtutulul 
0000000, 0800 00d 0 0 00000000000 0000000000 
upnagggmupaguuupnaguguupulgtirt:«cptut. 1998, 200)[] 
Nooteboom(2000)] [] HDD B. ODO BDO D D B DL U UD. D D D. UE D l] 0 l] mak) [| 
ppo0p000030000000000,0 00 53^[] bootstrap UU DD 30 000 
popdo000 000000000000, 00000000000 00000000 
popo00000300000000000,00000000 
36 UDUDUDDDDDDUDUUI 
popdg0d0 000 000000000) 0000 69% bootstrap[] 00000 
DODORFEPO DO Do 00 gon 00 000000000000 (Qiu etal., 19950 0 
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pogo 000, gg 00000000 000000000 00,000 
OA d 000000, 00 0000000000000 (000,201;0000, 
2003)[] 
ULU D] 12L] CI DI UI D] C] L] M. pterocarpa] | U UU UO UO D UO UO UO C. IU U 
ugm.mnBDBDBBHBHDBHDHDHDEH DEDE DL (U 84%) bootstrap] O D JU ndhF 
poOpDo000000 00000, 8d 000000000000 0000000000 
U l] 00M pterocarpa] 0000000000000, 0000000000,00 
(EL EL EL OIL EL CE DT CE DT C] DE CE DEL 0000000000000 00000000000 
00, d0000000 
Dandy[] [] Splendentess] DO UU UU, O Vázquez-Garcia(1994)[] 
000000,00U0 Sprenaentest] 0000. DU D UD UD DUU D] Splendentes[] 
uggggggggggaoppubppuuug.poumaugggaguggggagimuD 
(D ELE EL D. C] D] eer] D] OI. DO. D. D. D] ODE D] D. D] DEO] DEO] DO. HE DC HE IU OI 
HU EH ED D M. macrophylla] M. dealbata] E] D] U | D. , D] D] D]. Splendentest] [| O Ul 
po0000 
mark! 0000000000000 0: 0000000 000000000 
O: 00000000 M. macrophylla[] M. dealbata[] Splendentest] DO 00,00 
(DL EL EL OL EL CE DE CE DT CE DT CE. DE COE DE O ED. » D. UO D. U U M. macrophyllat] O O O DO 
po000000,000000000M officinalis Rehd. & Wils[] D] 0000 
[] (Qiu et al., 1995)[] 
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mak 000000000000000000,0000000000000 
000,000000000000000000,00000000000000 
DOd00D000 000000 000000000000 00000000000 
DODdoo0000000000000000000,0000000000000 
po0000000000,0000000000000000000 
po0d00000000,000000000000000000000)00 
po0o00000000000,rmx 000000 0000000000000 
pDoOd0d000000000 000000000 


DO DOdDO DD 000000000000 000000000000 0000 
0. 0000000 
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